one must feel who is in the daily practice of auscultation, for it is the fundamental basis, the starting-point from whence diverge all morbid breath-sounds, and on the views that we hold of its nature and seat must depend our interpretation of those conditions in which it is modified, obscured, or altogether lost.
It may not be amiss for me, before discussing the question, to mention a few of the opinions that have been entertained on it by distinguished authorities.
M. Beau* has advocated the view that the respiratory sound heard at the surface of the chest is not produced in the lungs, but at the pharynx, and simply depends on the transmission to those organs of the pharyngeal sounds attending the entrance and exit of air through the pharynx.
Dr. Spittalf has advocated similar views, only he makes the seat of the sound the glottis instead of the pharynx.
Laennec cousidered its immediate cause to be the entrance of air into and expulsion from the air-cells.
Dr. Herbert Davies assigns the murmur to air-friction in the entire bronchial system; he thinks the inequalities produced by the cartilaginous rings have something to do with its production ; and that the relative loudness of inspiration is due in part to the splitting of the currents of inspired air by the angles of junction of the tubes, in part to the resistance the contractile lung-tissue offers to its ingress.
Skoda is evidently of opinion that the bronchial vibrations contribute, by their conduction through the ramifying columns of air, to the respiratory murmur; but he is not very definite, and gives no details [April, power to help the air into the air-cells, and in this way produce a greater rush of air, and therefore louder sound, at inspiration; and, relaxing at expiration, allow the air to pass noiselessly out.
In discussing this subject what we have to explain is a sound of a certain peculiar character, audible, (as I am inclined to believe,) in the tranquil and unconscious breathing of a healthy adult, only at inspiration* but immediately becoming audible on expiration when the breathing is at all forced, and changed in a certain way or entirely destroyed by certain disturbing conditions.
Our theoretical difficulty depends on our having to offer an explanation consistent with these peculiar features and circumstances of the sound; our practical difficulty depends on our being unable to imitate artificially those conditions which generate the sound in the living body. Our only elements of evidence for the solution of the problem are derived from the character and attributes of the sound itself, from a knowledge of the structure and working of the parts concerned in its generation, and from the way in which the sound is modified in disease.
One thing is certain?that the sound must be generated in the immediate neighbourhood of the superficies of the lung; its seat must * In stating my belief that in the tranquil, unconscious respiration of health, no sound is audible at expiration, I believe I stand alone (although others admit that it is sometimes so), and in the face of the universal recognition and description of a normal expiratorymurmur it may be rather rash in me to express such a belief; but the more I examine the subject, the more convinced am I that such is the case; the opinion forced itself upon me, in the first place, as a result of simple observation, and in spite, of course, of my acquired opinions.
But I admit that in any case in which the normal condition of the breathing is affected by any disturbing element, expiration becomes immediately audible, and therefore that, in nineteen cases out of twenty that come under our medical observation, expiration is audible, because in such a percentage of cases is there some source of disturbance present. In the first line of this note it will be observed I have put the word " unconscious " in italics, and I have done so because consciousness is of itself an element of disturbance ; directly the breathing becomes conscious and the will is directed upon it, it becomes unnatural, and is carried on at too high a pitch, and expiration becomes audible. Now when a patient's chest is examined (or a person in health, it is the same thing), his attention is immediately directed to his breathing?he breathes voluntarily, and very often (with the perhaps unconscious purpose of enabling you to hear better) breathes much deeper than natural. So greatly does this element of consciousness disturb the passive tranquillity of re- spiration, that we cannot for a single minute direct our attention to our breathing, and supervise it by our will, without inducing a peculiar kind of breathlessness, which will not subside till the attention is directed to some other subject, and respiration left to regulate itself.
If, then, this slight exaltation of respiration, produced by the influence of the will, renders expiration audible, much more will it become so if the subject of the examination is emotionally excited, if from recent exertion or coughing the breathing is quickened, if it is embarrassed by palpitation or heart disease, or if there is such disease of the lung elsewhere as throws on the lung at the part listened to more than its work, and renders the breathing compensatory.
But take a healthy man in a state of rest, and while listening to his breathing, divert his attention to other subjects, or auscult him when sleeping, and I feel confident it would be very difficult to assert that any sound whatever is audible except at inspiration. Not that it is necessary to divert the attention in auscultating, for without doing so expiration will constantly be found soundless, but I am sure that when it is audible, it will very often become inaudible when the attention is so diverted. But is there no other cause for the relative loudness of inspiration 1 I think there is; and its consideration will bring me to the conclusion of this part of my subject.
In inspiration, the air is rushing from trunk to branches, and is being constantly thrown off in a new direction by the channel it is entering. In obedience to the universal law of motion, the tendency of the air rushing into the air-passages at inspiration is to move in a straight line; but it is continually deflected from the straight line by the change of direction of the tubes into which it is impelled. And what is it that so deflects it 1 Manifestly that side of the divergent branch it is entering on which it would impinge if it were continued in a straight line, and on which it really dues impinge and by which it is deflected.
Thus, when a main trunk divides into two branches, the central stream of air is impelled against the central spur or fork which forms the point cle depart of the two tubes. This splits it and throws it off into two branches, part rushing into the one, and part into the other, just as the promontory of an island in the mid-stream of a river divides the water into two channels.* It is evident that here there is a more forcible impact and a more intense friction of air against the tube-wall than elsewhere.
This (Fig. 3) As the air struggles through its straightened passage it exercises increased lateral pressure upon its walls, which react in proportion ; in fact, it is this increased reaction of the walls which, together with the sustained vis a tergo, imparts the increased velocity to the stream of air, and makes its movement so much more rapid in the larger bronchial tubes and windpipe than in the smaller ones. In inspiration the state of things is of course exactly reversed. In the one, friction is greater than that of fluid flowing through a cylinder, in the other, it is less.
The principle must obtain, and of the fact endeavoured to be explained by it I have no doubt. I will leave others to determine the adequacy of the one for the explanation of the other.
There is yet one more point in which the respiratory murmur differs from bronchial breathing; it is in the relative length and rhythm of expiration and inspiration. 4. That while the lung parenchyma, from its heterogeneous constitution, completely muffles all deep-seated sound, the unbroken column of air in the bronchial tree is an excellent conductor ; that thus the respiratory murmur has a double cause, and is in part the result of air-and wallfriction at the spot, and in part the bronchial sound of the larger tubes (although essentially modified) conducted by the unbroken column of air to the ultimate bronchial twigs.
5. That the restriction of the sound to inspiration (excess of inspiratory over expiratory sound, authors) depends mainly on convection, but probably also in part on the great amount of air and wall friction produced by the impact of the air at the points where the tubes divaricate.
(To be continued.)
